The purpose of this research is to prioritise factors influencing radical and incremental innovation. The research sample included 50 managers of Bandar Imam Mahshahr Petrochemical Company. To analyse the data, stage regression has been used. Findings indicate that variables like communication, new technological knowledge, repetition and exercise have the greatest impact on performing activities and accessing national and regional systems to promote radical and incremental innovation.
Introduction
Today, consumers are more strict and careful in choosing their products than the past. Since nowadays consumers use varieties of products in their daily life they want products that are more innovative . Innovation means creating new good, service or a process (Shahin and Abbaszadeh, 2013) . Innovation has been changed to a key concept in recent decades. Accelerated development of science and technology, shortened products life cycle, growth and maturity of markets and globalisation altogether lead to the increase of the importance of innovation for organisations. Innovation is actually a necessity for the organisations that compete in a dynamic and unpredictable environment, and as a vital source it creates competitive advantage. Innovation has become the key factor in a corporation's financial performance (Shahin and Pourhamidi, 2011) . The main reason for the importance of innovation is that it allows companies to react to change quickly, to be able to find and exploit new products and markets and to protect environment (Shahin and Zeinali, 2013) . However, it is very important to know how innovation can help to capture value from developing new products and services (Teece, 2010) .
Knowledge and innovation have been proved to be two related issues (Allameh et al., 2013) . While innovation is related to the new applied programs of knowledge, ideas, methods, and skills that can create unique capabilities and competitive leverage in the organisation (McKeown et al., 2008) , it will have various applications that are separated to various types. Different classifications have been proposed to clarify the innovation concept. For instance, Cooper and Kleinschmidt (1995) classified innovation into two categories of 'technological' and 'organisational'. They stated that technological innovation refers to the creation of new products or services. In another study, Ko and Lu (2010) categorised innovation as "product innovation, process innovation, technological innovation, organizational innovation, market innovation, and service innovation". One of the first observed subjects in the innovation literature is the classification of this concept in different approaches. Dewar et al. (1986) were the first who introduced the concept of radical and incremental innovations. The classification criterion in this approach is the ratio of new technologies implemented in a specific innovation (Zhang, 2013) . In other words, incremental innovation is obtained from minor changes in the current products by using existing technologies, while radical innovation indicates fundamental changes in new products which are due to revolutionary changes in the used technologies (Dewar et al., 1986) . Kamasak and Bulutlar (2010) suggested two classifications, namely 'exploratory' and 'explicative', where the first one refers to the application of groundbreaking ideas and the latter one is related to the innovative ideas which can improve the existing products /services.
Researchers usually believe that they have understood the concept of innovation process, but in fact many of the performed researches in the fields related to the innovation have solely offered different definitions and classifications of innovation. In fact, the studies were often performed, and in respect of identifying and investigating the factors influencing the innovation, they can be divided into two general classes.
a The studies that have identified and investigated the mentioned factors regardless the type of innovation and common classifications (technical and managerial, radical and incremental innovation) of this domain, like: Cooper et al. (2004) have emphasised in their study that regardless of the type of innovation, the existence of an organisational entrepreneurial climate is required to achieve an appropriate innovative performance. García-Morales et al. (2011) in a comprehensive research studied the impact of several organisational factors on the innovation, and then focused on the relationship between innovation and organisational performance. They emphasise that the obtained results indicate the positive impact of innovation on the organisational performance and its importance in creating competitive advantage.
b The studies that measured the impact of some factors on specific type of innovation or the impact of specific type of innovation on some organisational factors. In this group, the radical and incremental innovations are exactly considered, like: Germain (1996) who investigated the impact of factors such as organisational structure and the size of organisation and in fact these two types of innovations in terms of the ratio and the type of impact of the mentioned factors in his article. For instance, he concluded that the size of organisation does not have direct impact on the incremental innovation, but on the contrary specialisation and decentralisation (from structural dimensions) influence significantly the incremental innovation. Moreover, Sorescu et al. (2008) concluded that both radical innovation and incremental innovation impact economic value creation and profitability of organisations, positively and among them the radical innovation has a stronger impact. In a part of their article, Sood et al. (2005) also mentioned that both radical and incremental innovation influence the growth of market and national economic growth, while radical innovation has more severe impact on these factors.
Since in the previous studies, all factors influencing innovation were not considered simultaneously, in this research, all of the factors influencing radical and incremental innovation are investigated and based on a case study, the most important factors are determined using regression method. The statistical population of this research includes the experienced managers of Bandar Imam Mahshahr Petrochemical Company who answered the research questionnaire in May 2013. The results obtained in this research assist in determining indicators influencing innovation more exactly and more properly. This in turn can result in facilitating managers' decision-making and the increase of innovative performance in the competitive market.
Literature review
The aim of assessing innovation is to achieve a path towards desirable innovation management by which, organisations could have a more innovative and beneficial performance [Shahin and Sadeghbeigi, (2010), p.21] . In other words, innovation refers to the new applications of knowledge, ideas, approaches and skills, which are necessary for gaining competitive advantages (Andersson et al., 2008) . Delgado-Verde et al. (2011) defines innovation as an instrument for accessing new technologies. In fact, new technology leads to change in organisation's strategies and market. The importance of innovation has motivated researchers in identifying various innovation enablers (Eslamloo, 2013) and has been considered as a critical factor in organisations (Khan et al., 2009) . Innovation can be classified, differently. Shahin and Bakhshi (2013) classified the innovation factors in to four categories of inputs, outputs, control and noise factors regarding the parameter diagram. In another classification, it can be in two forms of incremental and radical innovation. While incremental innovation is accessible under low risk, it will provide low benefit to the users; in contrary, radical innovation is accessible under high uncertainty and risk and is based on market traction and the technology of pressure strategy (Li et al., 2008; Moguilnaia et al., 2005) . It is important to note that radical innovation contains 10% of all new innovations, while the portion of incremental innovation is 90% (Eslamloo, 2013) . But in the radical innovation, new technologies are used for creating new and unknown requirements of the customers and the target market (Johnson, 2005) . Incremental innovation helps in introducing goods and services with new features or modifications in current technologies and products (Valle and Vazquez-Bustelo, 2009 ). The focus of radical innovation is on market pull or technology of push strategy (Li et al., 2008) .
Another type of innovation is 'strategic innovation'. This type of innovation refers to the capabilities of an organisation in administrating organisational goals and determining inconsistency among the goals and existing resources in developing creativity. 'Exploitative innovation' is a form of radical innovation that suggests new design, new market, new distribution channels and new services to customers (Li et al., 2010) . Process innovation as another type of innovation refers to the application of new/improved products or distribution approaches. It contains considerable changes in techniques, equipments or software. The benefits of process innovation include reduced manufacturing/distribution unit cost, improved product quality, increased throughput and new/improved products (Rowley et al., 2011) . Ozbag et al. (2013) addressed 'knowledge' as one of the intangible assets of organisations and enabler for innovation, since studying the influence of knowledge sharing indicates the capability of organisations in innovation capabilities and performance (Yesil et al., 2013) . In addition, knowledge management has impact on innovative performance (Lai et al., 2014) . Wang and Wang (2012) emphasised on knowledge sharing behaviour as an enabler of innovation, and a critical factor for organisational performance.
Therefore, one of the major concerns of managers is to find practical ways of implementing their theories or empirical evidence to better ways of managing knowledge and improving their innovation (Moshabaki et al., 2013) . In modern literature on innovation management, knowledge has been addressed as a critical resource, and research and innovation as firms' core competencies. The terms 'innovation' and 'knowledge' in this paper are not restricted to technology alone, but encompass other business and management processes as well (Chaturvedi, and Chataway, 2006) . Another research that is performed about innovation is the study of Som (2009) who discussed the subjects of professional electronics and arms industry, a sector rarely discussed and not so well-known. The primary distinctions of this study from earlier models of organisational innovation lie in the incorporation of an important-yet realistic-role innovation and R&D in shaping the direction and outcomes of the dual-technology; the meta-national nature of the organisation that has its own ethical dilemma due to its multi-domestic strategy; and the role of the state in a business that deals in electronics and arms.
Innovation is related to the new applied programs of knowledge, ideas, methods and skills that can create unique capabilities and can be the competitive leverage of organisation (Andersson et al., 2008) . Therefore, in the global market, companies should be capable of identifying new opportunities, so that they maintain technologies, capabilities and knowledge and achieve stable competitive advantage (Teece, 2000) .
Researchers have divided innovation to managerial and technical innovation, innovation related to the product and process, technological and architecture innovations, and radical and incremental innovations (Chiesa et al., 1996) . The product or process innovation itself is classified into two radical and incremental types. Incremental innovation is more related to minor changes in the technologies of designing, performance, price, quantity, and performing changes for meeting existing customers' needs (Garcia and Calantone, 2002) . In radical innovation, new technologies are used for creating new and unknown requirements of customers and the target market (Johannessen, 2009 ). Thus, radical innovations are new and original both for organisation and market, and since they are the infrastructure of new generation of products and services in the future, they play vital role in the organisations' survival and stable competitive advantage in long term, while the incremental innovations deal with minor changes in the existing technologies of designing, performance, price, quantity, and performing changes for meeting customers' requirements (Garcia et al., 2002) . Based on what has been mentioned, various processes of innovation have different outputs. Some of these outputs are in the products or changing in them or in the services or in the method of performing affairs by the organisations. Thus, provided that an organisation seeks survival in the changing and dynamic environment, it should invest in various types of innovations, because they influence organisation by different methods and have different results. The emphasis of incremental innovation is on the modification, development, improvement and utilising knowledge, skill and the existing technological process (Gatignon et al., 2002) .
Research methodology
Many parameters have been introduced as influencing factors and obstacles of innovation processes . The aim of this research is to determine the most important factors influencing radical and incremental innovation. For this purpose, the following steps are suggested:
Step 1 Investigating the literature related to the subject and identifying factors influencing radical and incremental innovations. In this step, all factors influencing innovation are identified (Table 1) .
Step 2 Designing appropriate questionnaire. This questionnaire is researcher-made and the designed questions are based on 28 factors that are extracted from literature. In designing the questions, the experts' viewpoints have been used. It is important to note that the proposed items are verified using a survey on 25 experts including 15 experts from universities and ten managers of non-governmental organisations. Before the experts begin filling out the questionnaires, the definition of factors and the reasons for their inclusion in the questionnaire are clearly explained for them. In order to confirm the consistency of the experts' opinions on the corresponding results, the binomial test is used to examine the null hypothesis of 'There is no difference among experts' opinions'. Each expert responds by selecting 'agree' (1) or 'disagree' (0). The test proportion is assumed as 0.50, denoting that at least 50% of the experts are expected to agree on the model. The results are represented in Table 2 . As it is clear, the significance levels are all smaller than 0.05 and the test proportion (0.50) is less than the observed proportions. Therefore, it is concluded that the null hypothesis is rejected and there is difference among the experts' responses. According to the 'agreed proportions', which are all greater than 0.80, it is argued that the experts mostly agree on the proposed model at the confidence level of 0.95.
Step 3 Collecting data from the selected samples. The designed questionnaire is distributed to all of the 70 managers of Bandar Imam Petrochemical Company and 50 out of them filled and returned the questionnaires.
Step 4 Data analysis: The factors influencing radical and incremental innovations are prioritised using regression analysis. Damanpour (1987 Damanpour ( , 1991 , Moch et al. (1977) , Dewar et al. (1986) and Collins et al. (1988) Germain ( Angle (1989) 14 External environment of organisation Koberg et al. (2003) and Germain (1996) Koberg et al. (2003), Tornatzky (1982) and Germain (1996) Baldridge et al. (1975) , Damanpour (1987) and Germain (1993) Koberg et al. (2003) and Dewar et al. (1986) Koberg et al. (2003) and Dewar et al. (1986) 17 Communication within the organisation For analysing the data, the SPSS software is used. After calculating the average of managers' viewpoints, the stage regression method is used. Thus, having solved the model, the most important factors can be prioritised with regard to the type of the industry under study.
Case study and findings
As mentioned earlier, the statistical population of this research includes the managers of Bandar Imam Petrochemical Company. The Bandar Imam Petrochemical Company is a subset of the chemical industries and includes six companies and 2,000 staff. It produces chemical products from raw materials obtained from oil and gas. Considering that in the early 20th century, crude oil and natural gas gained vital and increasing importance as the primary material for producing many of required ingredients of market, nowadays this company has fundamental and critical role in meeting the general requirements of community. The company is trying to promote its capability in creating innovation and maintaining market share more than ever by development and progress of drilling, distillation, and oil refining technology, and using it in non-fuel cases. Having collected the required research data, these data were analysed by stage regression method and using the SPSS software. The results obtained from data analysis are addressed in Table 3 . According to the results of curved regression analysis, performed by stage method (Table 3) , R 2 or the squared coefficient correlation between the repetition and exercise, national and regional innovation systems, organisational communications and radical innovation is equal to 0.46. In other words, 0.46% of differences in the radical innovation are related to the repetition and exercise, national and regional innovation systems and organisational communications.
Table 3
Prediction of radical innovation According to the results obtained from the analysis of curved regression performed by stage method (Table 4) , R 2 or the squared coefficient correlation between the possibility of connecting the company to the external knowledge networks, national and regional innovation systems, the size of organisation and innovation is equal to 0.44. In other words, 0.44% of differences in the incremental innovation are related to the possibility of connecting the company to the external knowledge networks, national and regional innovation systems and the size of organisation. 
Discussion
According to the results, organisational communications and repetition and exercise have high impact on radical innovation in performing activities. The possibility of connecting to external knowledge networks and the size of organisation are recognised as the factors influencing incremental innovation. The existence of innovation systems whether at regional or national levels is regarded as the factor influencing two types of incremental and radical innovations.
As it was stated, organisational communication is one of the most influential factors impacting on radical innovation. Similarly, in studies of Rosenkopf (2001) , Cooper (1998) and Koberg et al. (2003) , communication was recognised as an important factor in promoting innovation. Communication facilitates understanding the concept of innovation and reduces any resistance against any type of innovation. In this respect, the ability of employees to produce and deliver new products and services according to the needs of market and customers will increase. In Bandar Imam Petrochemical Company, the formal and informal communications include relationship networks between consumers, suppliers, research institutes and competitors, and it has important role in the flow of required knowledge of this organisation. According to Delgado-Verde et al. (2011) , knowledge and information play a key role in the companies' profitability and survival in the present arena. Existence of technological experts helps making effective relationships in innovative organisations and facilitates the flow of knowledge inside the organisation. With regard to the above points, the managers of organisation should promote sense of participation among employees by creating a positive culture about innovation, so that people investigate complicated issues from various viewpoints through conversation, and in this way their thoughts gain the ability to overcome personal limitations and to achieve new ideas through interaction with each other. In this free search, the depth of personal experiences and thoughts appear, and the participatory nature of thoughts causes the separation of people's personality from their thoughts, and hence it is associated with their innovativeness. As a result, the general power of organisation to predict dynamic conditions, market and customers' requirements regarding new products and services and responding appropriately and rapidly to these requirements increases and the radical innovation is created in the organisation. Therefore, it is suggested that the managers create necessary culture and climate for protecting effective communications in the organisation, and by increasing organisational communications inside and outside organisation on the one hand increase the possibility of sharing information and knowledge among the employees, and on the other hand increase receiving information from customers and recognising their updated requirements, so that in this way the innovation level in the organisation increases. In other words, by interaction, conversation, and making effective relationships, they remove obstacles to raise ideas and overcome the obstacles to perform them.
Regarding the results, repetition and exercise in performing activities also have high impact on radical innovation. Repetition and exercise can have considerable share in creating innovation. In the studies of Cooper (1998) , this point was also observed that this factor has high impact on radical innovation. Hence, this output process of organisation will be something more and different from the past. The repetition and exercise in performing activities considerably help promotion of their experiences and skills in the mentioned organisation, and this can be an effective factor in finding existing weaknesses in the work route and an encouragement to remove them. Thus, managers should consider programs for increasing people's experience and skills and in this way the goal of increasing innovation in the organisation can be achieved.
National and regional systems are also indicators that influence both types of radical and incremental innovation. Previous studies also indicate that the national and regional systems by creating an open attitude towards innovation and strengthening sense of competitiveness in rapid creating and offering new services to the customers can have considerable role in improving organisational innovation (Lundvall, 1992; Johannessen, 2009) . These systems are among relationship ways that connect innovative organisations to other organisations, and ultimately change them into innovation network. By the entrance of new systems at national and regional levels, the ratio of customers' familiarity with innovation increases and new requirements are created for them; thus, their intention to purchase increases. The above process is a good stimulus for encouraging the organisation to offer new services to meet the addressed requirements and to increase the share of organisation in the market. Therefore, it is suggested that the managers develop the communication of organisation with other organisations using participatory agreements (at regional or national levels) and in this way, the flow of knowledge and long-term strategies of the company are facilitated.
The size of organisation was recognised as a factor influencing incremental innovation. In previous studies, the size of organisation had low impact on incremental innovations (Germain, 1996) , while in this research, the impact of organisational structure and the size of organisation on incremental innovation were investigated, and it was found that the size of organisation has a direct impact on incremental innovation. Therefore, it seems that a change in the impact of this factor depends on factors such as the industry type, the time period of performing research and the long-term strategies of the company.
Moreover, the possibility of connecting to the external knowledge networks is recognised as a variable that influences the promotion of incremental innovation, and this finding is similar to the studies of researchers like Rosenkopf (2001) . It seems that in order to increase incremental innovation, it is essential to connect to knowledge network outside the company. As it is apparent, this factor can be significant in almost all industries and all companies should have strategies for expanding relationships with external networks in their programs.
Compared with other studies, determining the factors influencing radical and incremental innovations has some advantages. Dewar and Dutton (1986) grouped technological types of innovation into two categories of radical and incremental innovations. Ettlie et al. (1984) investigated the structure, strategy and the size of organisation and proposed a model for the process of innovation in organisation. In another study, Germain (1996) considered the structure, condition and the size of organisation and presented a model for predicting cost of radical and incremental innovations. In all of these studies, a limited number of factors influencing innovation were considered, while in the current study, a comprehensive list of factors related to radical and incremental innovations were investigated.
Conclusions
In this paper, a comprehensive list of factors influencing innovation was extracted from literature and the impact of these factors on incremental and radical innovation was measured using stage regression in Bandar Imam Petrochemical Company. By applying the proposed list of factors, organisations could consider mechanisms for prioritising factors influencing innovation, whereby shorten the way for increasing innovation and adopt with environmental conditions. Findings indicate that communications, repetition and exercise in performing activities are factors influencing radical innovation, and the possibility of connecting to external knowledge networks and the size of organisation are recognised as factors influencing incremental innovation. Moreover, it was found that the national and regional innovation systems highly influence both incremental and radical innovation.
Managerial implications
Based on the findings of this research, it can be concluded that the activities of organisations are focused on improving business continuously and creating and continuing this improvement at macro level. Realisation of this issue requires adaptation with the competitive climate governing today's world. This is due to the fact that in the near future by the creation of more competitors, organisations should attempt more than ever to maintain the competitive position, and try to expand their competitive power. This process causes organisations to respond more quickly and more properly to the requirements of market and customers as an important ingredient of the community. This point in addition to maintaining the competitive position of organisations at global level and increasing their profitability provides many profits for the community by offering more innovative and proper products.
Research limitations
• Regarding the fact that the sample of this research was limited to the managers of Bandar Imam Petrochemical Company, the results obtained from this research cannot be generalised to other organisations.
• Since innovation is probably the necessity of progress and movement of organisation and ultimately the community, and it can be generalised to any organisation activating in any field, it is suggested that researchers consider various industries for investigating the factors, so that the results could be used in promoting innovation of community more widely.
• In this research, questionnaire was used for data collection, and since for each question in the questionnaire a specific spectrum is considered, the responses are relative and this point could influence prioritising the factors.
• Since asking managers' viewpoints was limited to the time period of May 2013, the results could not be generalised to other periods.
Suggestion for future study
Regarding the importance of innovation in industries, the necessity of comprehensive investigations on this subject is increasing. Therefore, the following subjects are suggested for future studies:
• This study was limited to the managers' point of view. Therefore, it is suggested to include the opinions of other people including employees in the company.
• This study was limited to one company. It is recommended to examine the methodology in other companies.
• Considering the fact that innovations will change during time, it is suggested to study these variables in other time periods and to compare the results with the findings of this study.
• Since prioritising the indicators was performed by regression method, it is suggested that other researchers use other prioritising and multivariate decision-making methods for this purpose.
